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<23> . 3#(Stack) ^2:4 ^sflAl Tjfls.5l(NAND flash memory) £4fe l-^-(Block) 

#^3. *Rr4, oh, ifl^js JM4^4« °l-g-*H l-^-i: #^?F4. 

<24> J£ X o. o^tiV^o] ^t=<| ^gflAj pflS.^ 43l°l^ eflol o]-^ S ol4. £ 2^ £ 14 

^A-A'^l 4-E- #^£olcf. ]£. 3^ je. is] a]B-B'^1 4^E- ^:£44. 
<25> £ : c 3 _g. ^-2:^>^ ( 7l^r(101)^ ^^<*H -g-el4(102)4 

4^- ig<8$- 4^711 Si <3^(ACT)4 ^434. tiVSL^l 71^(101) tf-MSr 

^^(ACT)4 ^4 ^>fo^ c efl o] ^ejj H ^-oi(Drain Select Line; DSL0, DSL1, 
...), ^1 44 ^ln -9]r. 44(WL1 44 WLn) ^ ±2.^ €^ 44-CSSL1, SSL2, ...) 
4 ^€4. A cM4 ^-91^ 4^ ^44(103), ^3L*y 44HU04), ^4*14(105) 
^ 4<>1S(106)4 ^ 4^-444, 7flo]B(106)^ §el^sm# 

^ ^^M£f^( 3^ ^23. 01^444. tr€, E.^|^l-i^|B 44CDSL0, DSL1, 
...), 44 ^In.-^-E. 44(WL1 44 WLn) % £J2-^ € e ^B 44CSSL1, SSL2, ...) 

M ^(ACTHl^r lr## <8^#(lQ7d, 107 ^ 107s)4 ^€4. 444, 4l 
4H 44(WL1) #444 ^314 -i^H 44(DSL1)4 7>4 44<H1 ^ 
(107d)£ J=3]4 m\^r 4^1, An 4^ 44 (WLn) #4 #4 ^o_i #4 44(SSL1)4 
7H V 4^4 ^€ <34(107s)# ^4, 44 44 

(DSL1) ^ <34(ACT)4 Mx\t\±r ^-^lfe 44 H^^l^(Td)7> ^^3. 

, 44 44(SSL1) ^ %^^(ACT)4 1244^ Jf£°11fe #q B3M^4 

(Ts)7> ^§444. 44 41 44 ^fln £1= 44(WL1 vfl^l WLn) 4 

(AC04 H^}^ ^~g-4ifr €44 ^S-4 ^(Celll 44 Celln)4 4444- 44, # 

4 ^^(ACT)^ 4i4 £44(102)4 4*11 3444 $13-4,4)4 44 ^44^4(Ts) 
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31*1 ^(Ts) ^^(ACT)!-^ a^s. "S^Ct^H^r tfeflS. 

S^cS. ^ cg^( ACT )^- ^Tg- ^ £ ojt}. o] S M), ti>£^ 71^(101) ^Hfe ^ 

^(ACT)^l 31 <S4£ iB^ S€3^3(Td), ^eflA] Dflse| ^(Celll 

Celln) ^ 33 H^3^3(Ts)3- ^€ ^(BlOOW ^€3". 

<26> ^7H1^, 1-eflAl f (Celll ^3 Celln)3 7fl°lB(103)fe 7fl 

3H 33(Floating Gate Isolation; FGI) sfl^l 3*1] -g-3 <33 ^°H4 3^. 

33^3. ^ 3<?1(PSL0, DSL1, ...) ^ 33 3°J(SSL1, SSL2, 

_)o. ( £ 3 oi|a^ ^oj, ix} #3(102) tf-M^S. 3333 &i S-^r 4(102 ^3 

106)3 ^^4^-5. <2^3. 
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i Ajifl e|-o](SSLl, SSL2, . ..H3 SHf- 7fl3H(106) ^ §^ 7lHH(104) 

^-^^^(105)-ir *H33"3 3^ ^3 3"^ %iLS>3 333 -§^3 \+35i3 

£-333 <M€3-. 
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<29> ^ .n.,jjc. 4> 7 ]o] *fl^*>7l €^ TlHm, -fr^^ ^ 

. *fll l"#^-7> ses. TllolH* sflE-l^^, ^1-71 AjzJ- ^^o s s.^ 

TflolB* ^^§>2], ^ #^c] Till t-#^<4 *fl2 «^7} 7llolH5l 

7># T^^Hl ^^E)^4 ^j=L^ TllolH* ^E^*! * #^-LSl- ^ tifl^Jl *fll 

^■^12 ?l/Hi!.V- <S^H ^ ^-Hf: 7fl°lH^ #^ 7fl°lH°fl *1 

^l £°1 <?]7>SlHS- #P. , *l<y- ^>(Voltage drop)7K 

^7l^ ^Al^lJL TflolHSl- ^Hl" 7)HS« ^1^1 

-fh^l^ 7|l7l ^-g- -3-^ ^lf- ^ ^ \+*=$ "112-51 

i7>Sl ^^jE el-o] «j-^-g- ^1^1-^cll H ^*\°) $X^-. 

<30> £ M-t$6\] tcj-a ^eflAl 4 S el 4i7>2l ^eJj B ^ #13 £ i7 } ^.^j 

^J-o] Hj-c^l 71% ^-oll E^ ^ *1U #&H^^§^ 

^ «1H ef^l 1^ sflE^^ ^7)1^-, ^ofl 7)12 #El^EjS 

# ^ ^5l^H£## .^^Kr ^T^l^, H5ll<y ^ °J<3 Afolol ^7} £e| <^ 

^eiAH^ ^ ^12 #e!^e1^# 7HJ-7}eloii ^1 ##-^-71- ^tilsl^s. M^ A y 

o]!L% * ^12 #El^Els^ 2 x> aflEi^Kr ILi])°] ^ 5}<?1 ^l^l 

4:71- ^-Sl <3<* 01 ^ f-El^El^# 7>#7>SH ^£0] *U ^5] 

*fl2 i-#-^7> ^HlSlm^- ^ ^111 #El^ElS^ 3x} sflEj^sH H5fl°J 1 
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7> 71)4^ ^*Hr #314, ^4## cfl^*H ^ t e i^ 

. # ^4^, H<£4 ^^lfe .*Hl ^ ^12 «^ 4°fl ^£ #5]-il- 

4^r ^ wfl4^r u>7l)-H- ^44tt ^-i: 44. 

<31> ^"71 oil 4, 24 SflB] ^ ^ A] ^ ^iA^ ^£ ^^*>7l 44<^ Aj^A} 

o]JE.# ^ ^2 #4^4^4 3fl4hH °1^oHtt ^ CLSL 44. 

<32> 3^ 2flE^ ^£ xlll t^H}S#3 7K V 4sH *))2 l-#^-7> ^145^" ^2 

44 44 4^H-§ f 44 4^44 ^43^ 3^ ^-4-^ 44, 34 sflE-l^ 
^ A] ^ ^^H^r ^= ^^^>7l ^44 *> 7 1 ^ 44*1 4*334 ^"4*fl 

4 ^ 4l #34E^#^ 3flE^0] 0)^0^ ^-g- S^lo S 

<33> i * 0 hi oi^Ai, 34 sflBl^ 444 ^ #4 4<S4# ^447] *H1, Hefl4 

^Hjje e}o]cq ^^^1 ^o^ev ^H4» ^44^ 44* 4 

44; 

<34> 3E«| ^ SE» ^ A l € <3^4 *4 ^451 HIS 444 %4 CgCtj-g- 

<35> ^fil'tj-^. 4444 trfs uj.tr ^ J&^j pflj^ |sJjE ^O] ^ tij- 

^ £.4 £-e|4°1 ^44 4^4 44 4*i| 444 ^ 4i #444^§^§: £4 
q<Lsi ^44 ^ 4H 44 H lfis 14 ^fl^^^Vfe 3414, 4*11 4^4 -3-4*114, 
^2 #344^ ^ 4444^f-8: ^44fe 4314, ^Ef- 44£ 4^af- 4-§-4 
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<^4 ^Sls. ^e|A>oi^f ^ ^1)2 24 sflE-WRr 444, 44 4-¥- 

#4 444# ^44 ^ Al % A2 #^^#4 ^ 44 71)44^ s 

^*-ir ^4tt 47)14, 4^ #4sL ^ ^<34^, ^ 

4 444 ^-«-oii^ ^ ^12 ##^f *§44 ^ 444^ ^ ^4 

<36> 44^14, 24 3144 ^4 4 € <3SH4fe 4 — 44* ^4471 44<^ ^e|A> 

°}IL^ z\}2 f-443^4 ?II4^ 6 1 ol^^]^ ^-cf. 
<37> 2 *> SflE^-i- 444al ^4 444* ^444 4°H, X>7l 31 ^14 4 

<344 *4*114 4 4l €s)44^-£- 3*} 4^^Rr ^Tfll- 4 S^-^ 3* ^ 
sH, 444 444 ^3H4» ^^^Vfe 4311-4^44 

3* ^ JtsL 44. 

<38> Sl3>:j. ^ §^ ^B]ZL *§Aj A] ^ ^ ^^o)l£ tilH 444 'S^* 

44471 44 #^1- 4 ^ #£i^7l- ^§44^ ^4-2-^ 44. 

<39> oi^v, 4444 4^Ht- 4^4715. 44. ^ 

34, £ °14*fl4 7lW4fe 44^14 434^ 444 4^ 4^ 444 

^EfljL ^44 ^ ^-^-4, 4*1 4 44^ £ 4^4 7 fl47> 444^ 44 ^-44 
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<4i> 5L 41- %2:s>^, £ <W #2fl^l PflS.&l l-^-(B400)^r ^ <83 

(ACT)4 c^iii c^o] a]-o](Drain Select Line; DSLO, DSL1, 

...), afll vfl^l ^JE. e}-<?l(WLl ^^1 WLn) ^ ^^(SSLl, SSL2, ...) 

4, ^31^ 5}^(DSL0, DSL1, ...), *lll vfl^l »] n 4|H ^<y(WLl WLn) ^ 

bHKSSLI, SSL2, ...) a>o]s] <^(ACTH t^t" 0 <§^4 

, H-efl^ ^(DSLl) ^ €^ ^(ACTH m^Kf ^-31^ ^ S 

^l^(Td)^, iiLi ef^CSSLl) ^ %^<^(ACT>1 jEW^.^^I 
3*1 Ajn» SW^(Ts)^, ifl*l ^ln fl= sKKWLl ifl*l WLn) ^ M <3 <3 (ACT) 
°1 ^h*K: ^<H1 ^€ l^l €(Celll tfl*l Celln)a ^l^ 0 !^. 

<42> ojufl, ^efloi ^ejje 5}-oi(DSL0, DSL1, . . . HH 1 3l 42 ^ f e-in(410a ^ 
410b)^ ^ ti})^(4ii)o|l ^ r= e flo} ^(DSLO. DSLl, S-H-t TlMH. 

<43> § cl -M^Tfl .'feU 711^1^, 9* 7])°}^ 

3. SBfl<y 5}o](DSL0, DSL1, ...HM TlMJM ^^H 

41 l-#^-(400a)7f $^£fj£S. se| Tflol^l- sJjE^Vjl, 7>>7l ^ H 34 ^-°5L 
TflolBl- ^SfS), ^ =-#^-(400a)5f f^3*r ^112 l-#Jf(400b) 

(410a ^ 410b). ^ afl^l (411)0.5. afll ^ all 2 ##^-(400a £ 400b)* &7}*\SL3._ 
. H5fl<?] e^«?1(DSL0; DSL1, ^]7>^ ^ ^Hf- 
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<44> ol «V, £ 5a ifl*l £ 5f ^ 2E 6a 51 6g# %^*H , ^°fl *W 

<45> £ 5a ifl^] £ 5f^ .£ 4£]^C-C'ofl 4# ^-£°14. £ 6a ifl*] -£ 6f^ £ 4^ 

<46> £ 4, £ 5a ^ £ 6al- ^S*}^, *K£*fl 7l #(401)21 £e] i*} 

<47> £ 4, 51 5b ^ £ 6bl- , E^ ^SKK403) ^ #5.^ Tfiol 

B-g- *fll #El^-g-#(404)-|: ^>^iL5. D^W, °)^, 5L^ofl^ 4^x1 ^nl, 

TllolHl- ^^sl-7l 1^1- *l]El,^ ^0.5. *fll ^^^^##(404) ^ E-}^ # 

^4(403)^1 £^(402) ^SLS. m # 

&l^£l^tK404) ^ El.%| ^2l-^(403)# sflE^^. 

< 48 > £ 4, 51 5c ^ 516c-t #31 ^ 6 \) -fr ^(405), -g-B* ?lHB-g- 

^12 #el^sl^(406) ^ ^^4°l^-f i (407)-i: ^H^S ^W^K 

<49> 51 4, 51 5d ^ 51 6dt- #2^, 7]]o]H «}^Bf- ^ "§-^±S. 

^a}o)eL^(407) ^ ^112 ^el^El 5-^(406)^- *H 3 ^ 3:4 . <>H , t^U^I ^-'4°A ^ 
eKKDSLO ^ DSL1) 4°l^l ^ ^s1aH51#(407) ^ ^ 2 

€•#(406 ) 7HV7f&Io11 ##Jf(400a)7f ^£]51^- ^^a]-o)h#(407) ^ *fl2 -fel^ 
5l^-#(406)# sflE^^-c}. SE^V, ^z}- -^o.^ ^1<5} 7 ] ^6j|, aflE^ s.^^- ^VaI 
7l7l 4s1a}o1 = ^(407) ^ 4^a(H*l=M ^ ^> H <M4(51 

*13*1 &;§-)# ^ ^ *U}$4. 
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<so> ^e)A>o)c ^(407) ^ ^2 #e]^€-^(406)-^ -ft- ^1^(405)^ ^x] 

o]-g^Kr ^B^S)^, ^^A>o|^( 40 7) ^ ^12 f^^el^ 

#(406)-§: n^^t ^°fl -n-^^l^(405)# ^7>S sflE^l- ^£ ^icf. 

<5i> £ 4, £ 5e ^ £ 6el- ^^MS, ^>7) ^^-(Self-Aligned Etch; SAE) ^ 

SLS. ^-^1^^(405) ^ 41 ^^^#(404)^ sflE-] ^ ^i}. , - 7 fl^ EEfl 

<?1 ^ a]-<?l(DSL0 ^ DSL1) *H'£| ^ «^ ^1 3^(404) 7}# 

*]-eH ^ f-^-ol s.^Jf(400a)^- ^2 l-#^-(400b)7)- ^£}JZ-I§- 

pV^a(H^£)^l ^ 4}-#*im(405) ^ *fll 1- Si ^ 5-^(404)4 3flE)^ 

<52> ©is.*?, ^e!a}o1c^ (407) ^ ^2 #el^el^(406)^ /H^V^oil^ ^1 

(400a)7> #5^-^(404) 7H V ^^°11^ ##<>1 /4l t-^¥-(400a) 

f^3£r *\)2 l-#^-(400b)7l- ^^si E5l)^l ^bJJH eKKDSLO, DLS1, ^3 
^, ^Kl ^(DSLO, DLS1, ^(ACTH f^£)^r <3<*M^r Hefl 

01 ^Ejje m$*l^(Td)7} ^ ^^Htt ^s)-^, ^fll #h1^&1 

ol^^l 7flolE ( -ft*^?]-, ^2 ^ ol 

^Bl- 7flolE 7 |- e}-o](WLl vfl^j WLnH e^CWLl 

WLn)4 €^ °J^(ACT)^>] ^^tt ^EflAj miss] H(Celll Celln) 

^(DSLO, DLS1, . ..), ^S. E}^1(WL1 WLn) ^ H^lB ^(SSLl, SLS2, 
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...) AH 3 ^(ACTH 5.4°J 

<54> £4, £ 5f ^ £ 6f# ^wpS, A t1 — eHCDSLO, DSL1, ... , WL1 vfl^l WLn, 
SSL1, SSL2, ^<£^ ^4°H (408)1- ^ #*fl ^Jfofl 

^^^-(409)# ^^*>4. 4"^ ^-^M- Tfll * ^12 l-t^-(400a ^ 

400b)7> 7fl«J-5lfe ^Mr'^W. ^ 4^3 ^S.(£^ofl 

&,g-)£ <^^(ACT)4 BIB e^CSLAlEjxl ^-g-)-i-'^7l^i.^ ^ 

sf7l ^*H *S^4^, 4l £ 42 tt^UOOa ^ 400b)7V 4^3^ 4l ^ 

42 (400a 400b )» #7l*}JLS ^4^H 3*H 

<55> . ^j|H SBfl^g. #5l<% #^5L 4^*H ^ #s^3L(410a ^ 410b) 

# ol* ; ^0^(409) wis sH(£2^ £Als]xl ^ 

«H. ^^H ^ ^ ^AlsKr *)-*cHH, 4l l-f^-(400a) 

A <Hf4 ^€ 41 ^ l-^a(410a)^ ^2 ##Jf(400b) W4 42 
n(410b)7> 41 ^ 42 i-elii(410a ^ 410b)* <M*Rr 

^ tifl^(411)lr 

<56> °]3.tq, ^&)7>olc^( 407 ) w #3 ^21^(406)21 afli #i^(400a)2l 4l 
§sl^el^#(404)sl A]2 i-#^(400b)7> 41 ^ 42 ^ f-&|zi(410a ^ 410b) ^ ^ 
^ tifl^(411)-i- =f-*fl ^7|^o_^ ^, Heflo] a]^ e^oi(DSL0, DSL1, ...)3 

4°1^4 7llolH7> 41 ^ 42 l-#^-(400a ^ 400b), 41 ^ 42 ^ 

S-elzi(410a £ 410b) g «fl^i(411)^r ^ ^7l^o_^ <&%&^. H^J 

^?flg (DSL0, DSL 1, #<>M 2)^M ^ 4°lB^ *1^H 
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^ #^ Tllolm^l <y7}£]o] *i<y- #*}-(Voltage drop)7l- ^ 

^\^*\ Eell?l igU>H B€^l^Hi(Td)7l- SLS. ^€ -r a1-£^ $4. 

<57> £^o]]^ ^AjEl^ ol^l ^nV, t^o] ^sfle ^(DSLO, DSL1, 

...)# ^*Kr HHJ^- °l-§-*H i^-i ^(SSLl, SSL2, ...)# ^51 

oH, ±i)}o\ 4eji h e}o](DSL0, DSL1, *\$. ^^SLg. ^Sfl 

sKKSSLl, SSL2, ...)^ ^^1^ ^^JEE ^H^els, iii 

^eJjE 5}o](SSLl ^ SSL2)5] TflojH 7].^- ^oj] l-#«-7} ^tilsjns 

TllolHl- ^j^W ^^,4-2-^ 5}^1(SSL1 ^ SSL2)^ 7]}°)B7} 

«^^£]£^ sKKSSLl ^ SSL2)# ^E. 544. 5th 

^HjjH ^(SSLl ^ SSL2)2] flf 7lH*!«1l5l H^*W ^ H^IH 

4^1(SSL1 ^ SSL2) Aj-o]o]i ses- TflolH^ s.^ ^ojH ^f°ll 43" ^ 

< 58 > Aj-^^- tij-jq. ^ol- f £ ^ c. ^ 5 jjH e}o}^ ^ojE ul TflolH^l 3" 

4 t-#^f« f ^ ^ aflAjo.^ i-#Jfi- <2^H ^^o] -g. ^s. 

^ TflolB ^ A-]^-ol ^o. 7flo|Hl- Ai7l^o.5. ^f-A^I, 91 

7}$\^ #<?M 711 °1^4 Tllolm^l £°1 ol7>5]^ 7j-*KVol tage 
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i] 

3 £-3. ^ »1H .^Sl y oH^S 1*} 4e1^Kt #4; 

#4 /iHMI -fr^^Y ^12 f bI^bI^ ^ ^^H^M: £31; 

= 4°] ^ ^ °m 4I-7I <3<*! tfJjLfi] ^-71 ^5lA>ol=^ ^ 

42 2*} 4^*Hr #4; 

4>7l ^ ^ ^ ^ £e| #7| »ll #s]^ejs 

# 7>#4eW ^ A oM 41 f^sqfe 42 lt^7f ^y]£]£^ -8-71 

*3*H^- ^ #7l 4i 3*} 4e^?H ^-4°J 4 E 4H *g^*Kr 

£4 #-¥-4 #3: ^^M: ^-7] 41 £ 42 ##^-7> 7fl^^- 

#^4^ A <M 41 £ 42 #4 ^£ fei^f <S7J<fe ^ *8 

^*Hr #4# if-^fe ^J-ir #4*1 ^la-el € S -J!H ^ 
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[$t^ 2] 

*M i % Vb fl 5d<>H, 

E| ±7}-SH I^ ^J ^ 
3] 
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